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(54) FLAT-BOARD DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat-board display device 
which has characters and structure and especially optimum structure 
in a manufacturing process in a system constitution around the flat 
board display device and which is capable of coping with various input 
signals. 

SOLUTION: This display device is a flat-board display device in which 
a power source part which is arranged integrally on a PCB(printed 
circuit board) and which supplies a power source or more needed for 
the operation of the device, a picture driving part which is arranged 
integrally on a PCB board different from that of the power source 
part and which performs control so as to display specified pictures 
and a signal processing part which is arranged integrally on a PCB 
different from those of the power source part and the picture driving 
part and which is connected to the picture driving part with a 
differential signal interface and which converts a picture signal to be 
supplied from the outside into a signal form suited to a flat-board 
display panel and supplies the converted signal to the picture driving 
part are included. 
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SHBi«l8ili»4 4a«caPCB±«c— #CCiE«Sn, m 

ISSft* »a^6««S*i*Iii«fll#t¥«^'f x^u 
>f a * Mem l fcfi-sfJBBccSBfe or BufBiii^lEtbgptc 

[»3»I2] -oOPCB±«:H*CCBBSn. BftK 

oeLbo* i «w*fit»&Ts^ i b»8b \wm 

©*2*W*«lft-r4»r2««»;WE»l £fcteHI2 
WB»DC>-rnifeaa4PCB±K:--»«:EIBSti, 

i&SP j&tfUESI 1 Rtf* 2 meiBflKRttSK) 

mrn&t {tm>mn x % & s 

n. »^6»«3ti*B««^*¥«f ff -f X^U-f^ 20 
* ji/tcB 0 Jdt-^BKXlft utWEi«I«i»K:«« 

^ * ^ * ft^^r la^-r £ * - y > ^Maw ;acxiw a 

s»*3l i $ /ctt 2 eel Bt8©¥«-r sse. 

i, BBBBERSlSi. f-zmttti&lTZ?-* F 
7-/A'-i t y-Ki^*a^*y-h K^-f^- 
3©DB«3:*t^-r S BBSS** * <b , WettSSCT'* 
^;K7)W®Ccgeg$ti/c^' >^^^ F8B4d2K BufBH 

w«b. 40 

^JfBlxrlSIB^S^^^-^©^^ Z^A FateHaHrf 

^fflSBS^SffiBiKS*^* -^cc«*&-r s c <t 

[»*B6 1 S9£BMBttSN2> MiBff! 1 
Stt-tIE»$ft&, SiimSmEE^SBi, PSPimiilfe 

-hfs^tB^-r^y- b Y"y ifflB^-^fi 50 



#£tway- bm^<Dmmi&ttxffim<Dm&zm7*T 

IBM S ft T luf BIS 2 «jR<DfiiiS^tfHi 3h5^9 

it^ii2CcfBt6CD¥^f r ^^^U'r^So 
9mmtmSE¥&? 4 7.WA «BOWB±<OH*Wtt 

[W3R3I8 ] !9K«l«aR3. me« 2 BBS. IWEB 

®i*T«2>, ff^2^fBtgCD¥«7 r ^xyu>rgg 0 
[»*3I9 1 llufBI£lWi^>*-?*~XtfRSDS 
rftSCiSWBi-S-*, B#Bl*fctt2«:lEBOT 

[0 0 0 1 ] 

[»?80)!lf5Stl5»»] #»»« 3 HEf e * 

memo. &vni><tt^m?4 *zf\,j<Dis*T a« 

CO 0 0 2 ] 

m&<D&ffi] 1 9 9 0WifelfCRT, l B H B f 

[0 00 3] WiLtf. 1 3 >^OTO*»fflBffiCC« 
LCD# V i 57!;M2 0 ^ >^(D^ ^-IlITCte^a 

WSf^^&Sft&o */c. 2 0 7iM3 0>f>^«TV 
CRT 3&J^^»»© m 0 tiit ^> 

ISt^-S^, PA LCD (Plasma Addressed LCD) 
TFT LCD©«SM*tti«ttWM^tthttttaSW 
SEto0f#5o *yfc3 071M4 0 ^>^©Hffi«CRTih 
PDP, €U"C4 0 >f>^tLbr«ietSJ^r*^PDP 
i»«»t*4 L C D«K«i C R T8K«. ^Uf 
istDbz. "y — f 4 ^~7l>4 DM DSfc^flW«»#r iJRa 

[0 00 4] * W»«E L ttfiBtttfSSttmJIJSfll 
T, «*y^*-FLEDI*Srti*BB*7SrU»*a 

&*)ffllfc<DW J R : f 4 ^^"U-f^g (Flat Panel Display 

divice) ec£4bUTl>&%flrc«&. 

[0 00 5 ] -ffi^LCD^^^-ttttilUcLCD 
^*-;U6CiiJnU"C7^oyRGB, NTSCfr£<D 
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^m&)¥7 : *RU : TMDS (Transition Minimized Dif 
ferential Signaling) &<!:©7 : S'£.»l/fi-^£A;frG~t 
BESWSS^- (scaling) SOTlMl^SjAO S D (On Sc 
reen Display) &£©{f^S£fT9EPJi?lJgE,«&PC B 

[0 00 6] 

oil LCD*s?»-;u«f»l««T^RfP 
[0007]«^a^*i-/>A--$pcB, d-st 

#91 (Signal Processing) PCB, LCDOTIPCB 
I©#i£#2K>. &{C. (IfMIPCBiLCDWP 

cB©ratcKSii£©M#*!ess3n-5ycwcft< . 

tCSftSPCBT*SCi*>e>*ST-^*fit (Groun 

d) u-<Ji/©g©/c£>K:EM I te#?£K:ifeirc*Stc> 
[0008] c©j: o ttraiH*iiKW4fc*>K:«-9*yi 

PCBiLCDSIJiaiP CBOlOf- ££i£fc:<g U-^-rt/ 

MSbG^I^'S; (LVDS;Low Voltage Differential Signa 

1) *&fl!U wms-hY-BLW h37(cJ:5 30 

ctt«SSggJf§©±3£if#fe-r&„ KK. «^^^a 
» * ftTOfMBttJlSft x 4r - 7 -H;rj#&£SP 

($fcttDc-DC3>^--$) m>'<vt>v-< vm-i 
^^'-^{c^ststir-en-enopcB^P * incite 

[0 009]SEot. «ifpB#. iH-gPfr 

£&m^*^-y;u£ffioTifcft£iocc&i em i 40 

#&pcB:/a-, ^ccfl-gt^ft-cfci pcb^d^ 
r B i©T r -^<sM*5^< ^ciici-^t, 

[0010] *fc. PCB 7*n f ;7#Ho©gp#M:fr -o 

■c^r . 7=y$ ;Mt^Rc/ii»m^©^attifln ur e 

S„ oil ^<ot©PCB^tSL/. EMI~>-Jl/ 
K -T -5 fcfe «: « j**iii»n $ n 5 C i tc «fc o r«,^ a a p 

©A*stfis^it»n-r-2.ragi**^ , 3. cnat»S! 50 
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[0011] 2|E^©fJ'pB{Jc©«J:^!&fie*©PflS^* 

flsfc-rs/c*© t©-c* -a -c. *¥m<ommt. 

[0012] 

— o©p c B±tc— fttcessfi. mmc&w£—^>&. 
±©««*fti&-r •swrsp. hJsbwh»£ «n& spc 
b±{c— mcBBasn. 9fs©n«*^-r-s<fc5cc$ij 

£ttM«j{I#^>#-:7*-*tc£n>TSi&i*ft. ^SP 

*Ki**^r«teRsti4. cct, ff^asutt. ft 

-< vm^mtth— oj^±©-r>^-7a:-xgp. 
BufB7=y ^/i^-?? ^m#*HjfaiaflMgibsp©i8* 

^tifcf^^i'^? v ^ff^-^Mfaiii^igajjgpccs 
[0013] *fcj®^«jgp«*assmffi^gpi. 

set*-* m^tmn?- vm^com&*$:vxmi£.<DW 
g^-r £ ® ^tk-- )\> t . bus Bisn^p; * * ji/© 

WffitcEB Stifcx 7?7-fF S5£S<2k wiBSBjglSP^ 

c©^FSjssp«^gp*>6ffiffisnsmjs*suffliu-cMfa 

^S*^*-^©^^ hSP^IBIb-r-2>/ceit>©m«!S 

[0014] aEfcWK^woBWiseB-rs*:*©— 

-o©#iJ«:j:5^7 : ^X7-u-<^s« 1 -O0PCB 

£tti£ir 1 ^tsgp. Buie^ 1 vm» t «p^c spc 

B±KES3n, ttfpK^BJQ:— 3«±©»2««ft« 
Ift-T 2 HiSSP, huIE^ 1 * 2 «B»©l»-r*l 
i4>S^SPCB±{C— {*iCffiS3n. 3r3£©iB«?&* 
m? S «fc 0 tcffliST -5 Bi&iggtiSP. SO'b?IB^ 1 * « 
»2«ffl»i|»IEiB»IBBiap©t»r*lifea«c&PC B 



(4) 



ft*. CCX\ IWB«^«M8f«, MKilPhif??* v 
~3 4 v *«#*|}EiB^ttW©^CcajE"r*J:5«: 

[0015] S/ciS^|gKlgP«fuie^ 1 10 
ff-^^rtH^T^y- V F54 mzf-ZM^t 

$ ft-c mets 2 WBottftCrftttriBtt s ft £ z> 5 

[ 0 0 1 6 ] CCD J: 5 tt^«&A*m^«:»jCWJtBtt¥ 

^^jsp-r & p c bsp^s* u-csm^-r c £ ec 

£0, ^jl^^^^ft-^ilS^^^&^^OPCB 
ftattcES 0 iAto £ C <t a*"C # £ E M I *5tt£r5fc#T 

[0017] 

*r& 0 ei ik. imm<»— lotwcj: 
[ 0 0 1 8 ] m 1 *#jb-t * t , ^mw-^mwt <t 

Sijlr^ ^^U-f ISgte ^RO'lS P C Bnfl 
10 0, ffl^|g«)PCBa52 0 0R(>'M^M®PCBgP 
3 0 0*£*#«0T*tf. -OA'-^iiPCB 
£P1 0 OIW^-^ 1 1 0, 

2 orotb<wb«wb«#*£8& 1 3 0 *^a,-c, 
6^££2 ft itrtP^^^ y'mm t^t> 

^;l/^-<^SiS€riatfelgS&PCBSP2 0 0 iifMlP 
CBSP3 0 O^C^T^o 

[0019] HMBS6PC BSB2 0 0«-f>^-*atf 40 
«jHPCB*Pl 0 0£tt&*#ttIBB3ft. PgPPIJIf£ 
£SP2 1 0. H8&8P2 2 OMfif ^7*1/^^^ 
2 3 0^, fi^SPCBgP3 0 0fr*>&&$tl2> 

SHEE (Vcom) *#^*Sft««*«ffi*3=S2 4 

[0 0 2 0] (I#ftiffiPCB8R3 00(J>f>^W 
«iBPC BSP1 0 0 £H«iEttPCBS«2 0 Oiteig* 
#8SIB^£ft. ADC310, f^^^-^x- 50 
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X3 2 0. t'f*f3-^3 3 0, *4r-y>^fM8P 
gB3 4 0a^^>f 5>^*Jffll3B3 5 0«Stf. C<DB#<I 
^SP C B8B 3 0 0 «-Y ^RO'Ii P C BSP 1 

o o iai^igKiPCBas2 o o ¥ffi±ccffias 

ft£ e 

[0021] w>rm. mmumpc bsp3 o o«j^aj^ 
«pcbspi o o^mm&i&ifr&mnzm&Lxm&m 

ttPCB8S2 0 0©*>/*7ttf¥**UtBU, BulfiEnJP 
$ ft £@j<£fl-^ 9 s 4 X 7* U / * * Jt" CC jfi u tcm^ 
JBSHclBft LTB^lgSfj P C B SP 2 0 0 ccJl^T & 0 c 
CTMIH&K1&PCBSB2 0 0<tft#£MPCB£P3 0 0 

PCBSP2 0 0£ii*£$ft, fl&«jW^©D:a****iI 
Drft-^MIiPCBSi5 3 0 0CCjt«3tl4»fi£i"r*C 

#EHW8»PCB8|S2 0 0 <fcjffiECD:a**#«It;T:ii 

[0022] mmmmyz-y 

chUr^LVDSCD^^r^^RSDS (Reduced Sw 
inq Differential Signal) Ki^t^Ci^t 
& e CCt, RSD Sg85li*KDtV3til/-fe$3> 
$9%- (National Semiconductor) VcCWi^Xxfc^f 

[002 3112 HJSWCC J: ^¥if ^ X 

i $5Ftt£ s c <b ifin * ^ c 

[0 02 4] ttc. mm%1M£~?2>PCBm& (Invert 
er&power PCB) £{f-^&SS^ (Siqnal Processing PC 

o^PCBt* 5«#«Bia«Ccflffl|-i- £ C £ CC J: T 
* x ^ v -<DS*«rigH#«:}iS|js. ^ # S c <b *«r 

[0 02 5 ] *te. ff-^MlIPCBillJ^lgKjPCBc!: 
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S. *3ft3*^*r»-**BffiPCBiB««ibPCB«r 

IBir*. Hff©TT Ll»S*StBZooF P C (Fl 
exable Printed Circuit) **JJBT£<DK:*tU 

rrasawt-st-f > 7 x isarc** R s d s«* 

SMffl-T £ F P C ©KftSril 0 rSitt 
[0 02 6] SfciSWBttPCBecW^^eHFackv^ 10 

r«jBS:«l&rSPCB»i. «-^«a*ffl3T*PC 

^^^^U^*lWT*PCB»**<r»|»LriHIWt 

J&DPC Brt»0CB! i^ttSOtEM I «f 

[0 02 7 ] HT. mi IBS 2 -CBMH &A2rfi# 20 

CcSttESJtlttTSf 5 * * :/ U 4 LT*~ * - 

<DmM~cfo& 0 

[0 0 2 8 ] B3{c**rJ:5lt. iUfiWCcJ: 

s^s^ -f x 7* u -r mmtmm^ 100, Bj^igiagp 2 

0 0 &e>'fi^MJISB 3 0 0 a % c c -cVHMr 

asB3o ozsmLitWR^i xyujmmtxzz^ 30 

-««W. «^«*^*-SBS««ffllJ^>TVi8BI)t«»J 

[0029] xssin oo(ja'^7^ bmj>'*-2 

110, D C - D C 3 - ^12 0 Stf 1 

*>6*«3ft*7 71Ml 2 V©DC*«©«M»K 40 

[0 0 3 0] DC-DC3>^-^1 2 0tt*rSM>6ffi 
»1 3 0tcS^-r^>o j»!BW^677SM2 4V©DC 

WB©aflt**t*r c ft£ u^;u ^><*i±5v<ddc 

1 3 0CCSWW3. 3 0 

JMK2£B±9U 3 4 44^ DC-DC3>^-^1 50 
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2 0 * 5 V tC U"< Jt> jT-J > 5 tltc D CmiH<D*l«^:S 

mmum%t3 o o^6»«sti5LCDt>/t 
7x^-;?> ^ff-^tJ: Tiij&igitjg&2 o o *|g«j*r 

i*mitj»2 o o &csi«u *fcfi#«a»3 o o £j§g» 

[0031] comLCDmri-ui/mtt^^i 32 

»DC-DC3>^^ 1 20^65 V(ODC9M<om 

«*gwrg#ffiaffl3 0 o^lcd*>x^ 

y«#3»A*Sn*»^tCT^oiTOiWB ( A V D 
D) iffi^SgftlBm® (VON/VOFF) £t®^|g» 
8B2 0 0«:«#-rS. *fcLCDJB^*;l/*#l6£» 

1 3 4tiDC- DC3>^-$ 1 2OW5V0DC1 
«©««*SWr«#«UI«3 0 0^6LCDt>X>f 

3 . 3 vcd d c wmzmmmb^ 200 so'ft nmm$i 

3 0 O&CjgttT&o 

[0 03 2 ] iB«!|g»8B2 0 0 tmmnHE&3LB2 1 0 
7 s - £ F^^^-2 2 2SO*y-h F^-/'<-»2 

2 4 4t^iK H B H a**^^-^2 2 0 Saim@mH 

jE^£352 1 0ttLCDffl7*a^*;fcf6£8Bl 3 2*> 

ILiSM^^^-^2 2 OflB0cUJ:trf 
[0 03 3 ] 9 s -df F^-f^-2 22ttLCDffl7tP 
^m^^SPl 3 2 3&>6T^nyffi«i«jB©ffl««rS 
tf\ LCD^t^vm^f^SBl 3 4*>6»H£<D« 
BE. «£U<tt3. 3V©S«^, Ifftl»30 

0^e>^^A*!jiaM^<Dffi^swrJ!g8&sn^o y- 

h F^-f -*-»2 2 4«ft-^«tfflSB3 0 0*6Wa«# 
T F TMj^CD^ ? ©fc»©«B©ll«4StfrB 

[0 03 4] «iimffimBE^gP2 4 0 
WMMfc (Vc om) %»S^^*^«cffl*"i"S<>© 

mmn<D— yis-A* mm icl-c^j u^iD-K 
[0 03 5 ] m-^mmm oobw8dv i 

(Diqital Visual Interface- Data) A^ff-^^ii^^: 
W^TMDS^>^-7,:-^3 10 ( ^«3tP6tr 

>f>3?--7^-xaJ3 2 0. T^O^RGBffi-^Offl^ 

*»S(ADC) 3 3 0, TisZ^&Ztitcm^Zft] 
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x L x l c d * ju#s*#-r « m ^sssaatjr 

- y > ^»Jf8l8B 3 4 0 SO* £ A £ > i'fMffllSP 3 5 0?:$ 

[0 0 3 6 ] C(DB$**- y > ^SIJSPSB 3 4 OteTMD 
S^>^-^^-XgP3 1 0, t'f r ^"-r>^-^ *-J* 
SB3 2 0MADC3 3 O^^ffi^SnS^^Jl/^Jfe 

$ ft £»n:n u r l c d * * ^s^-r sit-^cc^ 

[0 0 3 7 ] Woa^-'J >y$«JffllgPT«, H® 

^»cctt^>f>«»*fforiira««*aiK*i"S. * 

ItS^a ? ^^ffrMWBWS D S PS85* 
jpJJB 0T8rfc& f * -fe f¥ 0 HiT;£r3:cc <fc o rill 

«*h«et & c i «> 

[0 o 3 8 ] ^4li, sfciswofl&a^atWCciSTSf 8 

xy'isjmmzmmpc&Ub o o. ^>;<-*p 
cBgpeoo. fifjaipcB»7oo. insula 

PCB358 0 0^§^^Ut^ o 
[0 0 3 9 ] HiSPCB£B5 0 0«X^-7-I^4 
as 5 1 0RC«fl*tt/B«*»£aS5 2 0^t, W 

&SPCBSP7 OOSO'fgS&SO^JffllPCBgPS 0 0 6C 
gM&-r& 0 -/>^-*PCBSP6 00tt««PCB«P5 

oo£«#»K«sft, wkpcbbbso onsets 

[0 04 0] m#®IiPCBgP7 0 0»*SPCB«P5 
0 0i^>^^PCBSB6 0 0<fc^gtES3n, A 
DC 7 1 0, f^^JM>^-7x-^7 2 0 4 tr-r* 
3 >^S«fflIgP7 4 0*^ 

-^pc BSee o o&o'm*®pcB35 5 o o icnm&& 
ti&ts^&w&LxmnEtvfflm p c bsp 8 o o > 

j< * jwcc « u ft -sf^Scc ffift b rlggfts. CflM0 P C B 
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358 0 0(cattf^ 

[0041] mwjj&vmwpc b§p8 o o wmaapc b 

SP5 0 0 & -f>.H— £ PC BpP6 0 0 iff^MUPC B 
SB 7 0 0 ttt^SKIESSft. PgP®E#fe£SB8 1 0, fg 
S&SB8 2 0, W-^f-i XZfl"(J**)V8 3 0RO'^^ 5 

it^fc«^S<D*jISfi§mE ( V c o m) £^3£T£* 
iI^S^Effe£SB8 5 0££eit^Ocfc5CClfj£-f & 0 
10 [0 04 2] «±-C!ftBjlO/cJ: 5 fc* #^<Dffe<DSIJ£ 
WCBfl&Kf* * W glt?if ^ ^ ^ u ^ =£g<D 

^-*»<t, ««*«»i-spcB«t, «#*a«*ffl 
5 p c Bgpi < * y u a >\s<fmwsxm 
**fjffli-rspcBgB*s^^«tb 

*#<r»5E©P C BrtSPKiBB c i £<£rc 

EM i«Ftt*K#*rsc:d:*sr#-s. 

[ 0 0 4 3 ] m 5 ^^(DflfeCDjISWJCC J^spSf* 

20 ^yi/YM©W^tl>/c5?)©@i-e*^o S 

B ±WMmnv**JiMD'<<7 # 5 A V *$m? 2>tc£><D A 
W^-^PCB^SStlifiST^CiCCiO, ffif^ 

[ 0 0 4 4 ] £fcEM I ©|ffiSit?*4ff»lPC 
B ?: — OCD P C B CCftSf S C t &C d: o X $k%TC t ^ E 
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